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(54) Printer controlling apparatus and method 

(57) A plurality of plotting data generated for image 
output by an application program of a host computer are 
subjected to buffering; it is determined whether or not 
the plurality of buffered plotting data can be described 
by a smaller number of plotting data; and, when deter- 
mined as capable of being described by a smaller 
number of plotting data, the plurality of buffered plotting 
data are converted into a smaller number of plotting 
data. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to printer controlling 
apparatus and methods for processing print data gener- 
ated for print output for example by an application pro- 
gram of a host computer and also relates to a recording 
medium for recording a program code for executing the 
same. 

Description of the Related Art 

Usually, when a document prepared by using an 
application program is to be printed, a printer driver is 
driven in accordance with a printing procedure of the 
application. The printer driver converts the print data 
into a print command by the driven procedure and trans- 
mits it to a printer apparatus. Upon receiving the print 
command, the printer apparatus sequentially analyzes 
and executes the received command. 

However, the printing procedure of an application 
program is a characteristic of the application. Some of 
the newly developed applications with high-level func- 
tions are designed to repeat the same plotting process 
again and again or to divide a figure consisting of a 
large block into small parts or to combine an enormous 
number of figures to print an area which will, after all, be 
plotted as a small figure. 

Such print data not only increases the amount of 
data to be transmitted but also results in a problem that, 
considering only the printed result, an unnaturally long 
time period is required due to the fact that the apparatus 
for processing such data is also greatly loaded. 

Furthermore, since only a minimized amount of 
memory is commonly mounted on a printer apparatus 
because of a limitation of costs, the plotting operation 
may become impossible due to a shortage of memory 
that is necessary to process the plotting data when a 
great amount of plotting data as described is to be proc- 
essed. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide a printer controlling apparatus and method 
and a recording medium for recording a program code 
for executing the same with which the above described 
problems are solved so that, even when plotting data 
with a high level of redundancy is generated by an appli- 
cation program to be utilized, it is possible to prevent a 
requirement for long time period until its output or an 
occurrence of impossibility of plotting. 

To achieve the above object, an image processing 
apparatus is provided in accordance with the present 
invention, having a printer control apparatus for 
processing print data generated for print output by an 



application program of a host computer, comprising: 
buffer means for buffering a plurality of plotting data 
generated by said application; and optimization means 
for arranging the plurality of plotting data buffered in 

5 said buffer means into a single data. 

Further, an image processing method according to 
the present invention includes the steps of: buffering a 
plurality of plotting data generated by an application 
program of a host computer; determining whether the 

10 plurality of buffered plotting data can be described by 
one plotting data; and, when determined as capable of 
being described by one plotting data, converting the plu- 
rality of buffered plotting data into one plotting data. 
Furthermore, a recording medium according to the 

is present invention stores a program code readable by a 
computer, said program code comprising: 

means for buffering a plurality of plotting data gen- 
erated for print output by an application program; 
20 and 

optimization means for converting the plurality of 
buffered plotting data into one plotting data. 

Other objects and advantages of the present inven- 
25 tion will be more apparent from the accompanying draw- 
ings, claims and detailed description below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 Fig.1 is a side sectional view showing the construc- 
tion of a laser beam printer of Embodiment 1 . 

Fig.2 is a block diagram showing the fundamental 
construction of a printer apparatus according to Embod- 
iment 1 . 

35 Fig.3 is a flowchart of print control procedure of 
Embodiment 1. 

Fig.4 is a flowchart of the procedure of plotting 
shown in Fig.3. 

Fig.5 is a block diagram showing the fundamental 
40 construction of a printer apparatus according to Embod- 
iment 2. 

Fig.6 illustrates an example of plotting data optimi- 
zation according to an embodiment. 

Fig.7 illustrates an example of optimization of plot- 
45 ting data. 

Fig.8 is a block diagram showing the construction of 
a printer control system according to Embodiment 3. 

Fig.9 schematically illustrates an image print 
processing. 

so Fig. 10 is a flowchart showing a print control proce- 
dure according to Embodiment 3. 

Fig. 11 schematically illustrates an image print 
processing characteristic of the present invention. 

Fig. 12 is a flowchart of an example of optimization 
55 processing. 
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DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Some preferred embodiments of the present inven- 
tion will be described below in detail with reference to 
the accompanying drawings. 

Before describing the construction of the present 
invention, the construction of a laser beam printer (here- 
inafter referred to as "LBP") to which the present inven- 
• tion may be suitably applied will be described below with 
reference to Fig.1. It should be noted that, naturally, the 
printer to which the present invention is applied is not 
limited to a laser beam printer and printers using other 
printing methods may be used. 

Fig.1 is a sectional view showing the internal struc- 
ture of a laser beam printer suitable for the present 
embodiment. Referring to Fig.1, what is denoted by 
numeral 1000 is the body of a LBP which receives and 
stores character information (character code) and form 
information or macro commands supplied from a host 
computer externally connected thereto and produces 
corresponding character patterns, form patterns or the 
like in accordance with these informations to form an 
image on a recording sheet. An operation panel 1012 is 
provided with switches for operation, LED indicators, 
etc., disposed thereon and a printer control unit 1001 
controls the LBP 1000 as a whole and analyzes charac- 
ter information or the like supplied from the host compu- 
ter. The control unit 1001 mainly converts a character 
information into a video signal of corresponding charac- 
ter pattern and outputs it to a laser driver 1002. The 
laser driver 1002 is a circuit for driving a semiconductor 
laser 1003 and effects ON/OFF switching of a laser 
beam 1004 emitted from the semiconductor laser 1003 
in accordance with the input video signal. The laser 
1004 is deflected in a left and right direction by a rotary 
polygon mirror 1005 and scans over an electrostatic 
drum 1006. An electrostatic latent image of the charac- 
ter pattern is thereby formed on the electrostatic drum 
1 006. This latent image is transferred onto the recording 
paper after its being developed by a developing unit 
1007 provided around the electrostatic drum 1006. A 
cut sheet is used as the recording paper. The cut sheet 
recording paper is set in a paper cassette 1008 
mounted on the LBP and is taken into the apparatus by 
a feeding roller 1009 and carrier rollers 1010 and 101 1 
so as to be sent to the electrostatic drum 1006. 

Fig. 2 is a block diagram showing the construction of 
software of LBP 1000 (especially of the control unit 
1001) according to the present embodiment. Referring 
to Fig.2, a host computer 2000 is connected to the 
printer apparatus 1000 and outputs to the printer appa : 
ratus 1000 a print information consisting of print data 
and control code. The printer apparatus 1000 is gener- 
ally constituted by a formatter control section 1 100 (pro- 
vided within the above described control unit 1001), 
interface 1200, output control section 1300, and printer 
engine section 1400. The formatter control section 1 100 
comprises a receiving buffer 1 1 01 , a command discrim- 



inating section 1102, a command analyzing section 
1103, a command executing section 1104, a page 
memory 1105, and a data format determining section 
1106. Further, the command analyzing section 1103 
5 includes an application list 1 103a and optimization rou- 
tine 1103b. The receiving buffer 1101 is a storage 
means for temporarily retaining print information 
received from the host computer 2000. The command 
discriminating section 1 102 is to perform discrimination 
io of each print control command, and print data is ana- 
lyzed at the command analyzing section 1103 in 
accordance with each command. The command ana- 
lyzing section 1 103 is to perform analysis on each print 
control command. When an application name which is 
75 an application discriminating data is received at the 
command discriminating section 1102, the application 
name is sequentially compared with the application list 
1103a. The application list 1103a is a table describing 
application names and contrast between the subject 
20 command to be optimized and an optimization routine. 
When the received application name exists within the 
application list 1 103a, an analysis is made by switching 
. the routine for analyzing commands which are the sub- 
ject of optimization to a corresponding command ana- 
25 lyzing routine in the optimization routine 1103b. The 
command analyzing section 1103 analyzes print infor- 
mation and thereby converts each print control com- 
mand into the form of an intermediate code having a 
format which is more readily processed at the command 
30 executing section 1104. The command executing sec- 
tion 1104 executes processing corresponding to each 
command based on the intermediate code and, for 
those commands related to plotting and printing, 
sequentially expands a corresponding pattern into the 
35 page memory 1 1 05. On the other hand, when it is deter- 
mined as a simple bit map at the data format determin- 
ing section 1 106, the image data is expanded into the 
page memory 1 105 as it is. It should be noted that the 
formatter control section 1 100 is generally constructed 
40 by a computer system using CPU, ROM, RAM, etc. The 
output control section 1 300 converts the content of the 
page memory 1 105 into a video signal and transmits it 
to the printer engine section 1400. The printer engine 
section 1400 is the section of printing mechanism for 
45 forming the received video signal into a permanent visi- 
ble image on the recording paper. 

The total print control processing procedure in the 
present embodiment with the printer apparatus con- 
structed as the above will be described below with refer- 
so ence to flowcharts shown in Figs.3 and 4. The 
respective processing steps are indicated by S301 to 
S308 in Fig.3 and S401 to S408 in Fig.4. 
• Fig.3 shows the main processing from start to end 
of operation of the printer apparatus 1000. First, at step 
55 S301 . print data sent from the host computer 2000 is 
received and is stocked up in the receiving buffer 1101. 
Next, the print data stocked in the receiving buffer is 
read at step S302 and, at step S303. it is determined at 
the command discriminating section 1102 whether or 
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not the print control command is an application name 
informing command. If it is an application name inform- 
ing command, the system proceeds to step S304 where 
the received application name is sequentially compared 
with the application list 1103a. It is then determined at 
step S305 whether or not a corresponding application 
name exists in the application list. If exists, the com- 
mand analyzing routine for comparison is switched to an 
optimization routine at step S306, and the system pro- 
ceeds to plotting process of step S307. On the other 
hand, when the command received at step S303 is not 
an application name informing command or when the 
application name received at step S305 does not exist 
in the application list, the system directly proceeds to 
step S307 where plotting is performed, and it is then 
determined at step S308 whether a print terminating 
command (job terminating command) has been 
received or not or whether print data has ended or not. 
If it is an end of printing, the printing operation is termi- 
nated. If not an end of printing, processing of step S301 
and after is repeated. 

Fig. 4 explains plotting process (S307) as used in 
Fig.3. First, at step S401 , it is checked at the command 
analyzing section 1103 whether data is a paper dis- 
charge instruction or not and, if a paper discharge com- 
mand, the system proceeds to step S406 to perform a 
corresponding processing. Further, when it is not a 
paper discharge command at step S40 1 , it is then deter- 
mined whether or not the analyzed command is a com- 
mand for expansion to the page memory such as 
character printing or graphic plotting (step S402) and, if 
not, the system proceeds to step S405 where process- 
ing corresponding to such command is executed. If the 
system proceeds to step S403 from step S402, an inter- 
mediate code in a form more readily processed by exe- 
cuting commands is generated. Upon receiving the 
intermediate code, an expansion processing to the 
page memory 1 105 is performed at the command exe- 
cuting section 1104 (step S404), and, after completion 
of expansion processing with respect to one print or 
plotting command, the system returns to step S302 of 
Fig.3 where data analyzing process is repeated. If it is 
determined as a paper discharge instruction at step 
S401 , the content of the page memory 1 1 05 is output as 
an image transfer by converting it into a video signal for 
the printer engine section 1400 at the output control 
section 1300 (step S406). At the printer engine section 
1400, printing is performed by forming the received 
video signal into a permanent visible image on the 
recording paper (step S407). The print control process- 
ing for one page is then terminated when the printed 
result is discharged at step S408. 

While the actions of the printer apparatus as a 
whole have been described, these are the processing 
accomplished mainly by the computer system of the for- 
matter control section 1 100. 



Embodiment 2 

Fig. 5 shows the main processing from start to end 
of operation of the printer apparatus 1000 of this 

5 embodiment. The respective processing steps are indi- 
cated by S501 to S509 in Fig.5. Note that the plotting 
process in Fig.5 is similar to that of Embodiment 1 and 
will not be described. 

First, at step S501, print data sent from the host 

io computer 2000 is received and stocked in the receiving 
buffer 1101. Next, a command chain stocked in the 
receiving buffer is read out at step S502 and it is deter- 
mined at step S503 whether a determination on com- 
mand optimization has been made or not. If a 

is determination on optimization has not yet been made, a 
characteristic is extracted from the transmitting method 
of the command chain at step S504. In particular, it is for 
example a correlation between the respective com- 
mands of coordinate parameters, area size, etc. The 

20 characteristics extracted at step S505 are then sequen- 
tially compared with a list of table corresponding to the 
application list of Embodiment 1 , and it is determined at 
step S506 whether a matching characteristic exists in 
the list. If there is a matching characteristic at step 

25 S506, the system proceeds to step S507. At step S507, 
the command processing routine corresponding to the 
list is switched to the optimization routine and the sys- 
tem then proceeds to plotting process of step S508. On 
the other hand, when a determination on optimization 

30 has already been made at step S503 or when a list with 
a matching characteristic is not found at step S506, the 
system directly proceeds to step S508 where plotting is 
performed and it is then determined at step S509 
whether a print terminating instruction has been 

35 received or not or whether print data has ended or not. 
If it is an end of print, the printing operation is termi- 
nated. If not an end of print, processing of step S501 
and after is repeated. 

Figs. 6 and 7 show an example of optimization of 

40 plotting process by the optimization routine (S306, 
S506). A further description of the optimization routine 
will be given later with reference to Fig. 12. 

For example, as shown in Fig. 6, when a command 
chain such as one plotting polygons (rectangle) by con- 

45 secutiveiy shifting coordinates by a small amount at a 
time (a) has been generated by and transmitted from an 
application program, the respective polygons are indi- 
vidually plotted (b) by a conventional printer apparatus 
since the commands are sequentially analyzed and 

so executed. Consequently, an image as indicated by (d) is 
obtained. In the present embodiment, a characteristic of 
transmitting by the application is previously recognized 
so that they are replaced by a command for plotting a 
single rectangle (c) through the above described optimi- 

55 zation routine without affecting the image to be obtained 
at the end (d). 

Further, as shown in Fig.7, when a command chain 
such as one plotting the same image data at the same 
position again and again with changing the area to be 
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clipped has been transmitted (a), a conventional printer 
apparatus effects a plotting faithfully in accordance with 
each command chain (b). In this embodiment, they are 
converted into commands (c) for plotting an image of 
the area to be clipped through an optimization routine 5 
without affecting the image (d) to be obtained at the 
end. In Fig.7, of the area for which image data is sent by 
plotting instruction (the portion of rectangle formed by 
broken lines in the figure), actual plotting is performed 
only in the area specified by clippng instruction (the 10 
portion of rectangle formed by solid lines in the figure). 

While, in the above described Embodiments 1 and 
2, the received commands are converted through an 
optimization routine and then converted into an interme- 
diate code, it is also possible to generate an optimized is 
intermediate code from the received command or to 
optimize an intermediate code after converting the 
received command into an intermediate code. 



Embodiment 3 



20 



Fig. 8 is a block diagram for explaining the construc- 
tion of a printer control system showing Embodiment 3 
of the present invention. Here, a description will be 
given below using the laser beam printer (Fig.1) as an 25 
example. Naturally, as far as the function of the present 
invention can be executed, the present invention may be 
applied to any of a single equipment, a system consist- 
ing of a plurality of equipments or a system in which 
data is processed through a network such as LAN. 30 

Referring to Fig. 8, what is denoted by numeral 
3000 is a host computer, which includes a CPU 1 for 
executing a document processing where pattern, 
image, character, table (including listing or the like), etc., 
are mixed based on a document processing program 35 
stored in a program ROM of ROM 3, the CPU 1 gener- 
ally controlling the devices connected to a system bus 4. 
The program ROM of the ROM 3 stores a control pro- 
gram or the like of CPU 1 , font ROM of the ROM 3 
stores font data or the like to be used in the above doc- 40 
ument processing, and data ROM of the ROM 3 stores 
various data to be used in performing the above docu- 
ment processing, etc. RAM 2 functions as a main mem- 
ory of CPU 1, work area, etc. A keyboard controller 
(KBC) 5 controls key input from a keyboard 9 or a point- 45 
ing device (not shown). A CRT controller (CRTC) 6 con- 
trols display on a CRT display (CRT) 10. Memory 
controller (MC) 7 controls access to an external mem- 
ory 1 1 such as a hard disk (HD) or floppy disk (FD) for 
storing a boot program, various applications, font data, so 
user file, edit file, etc. A printer controller (PRTC) 8 is 
connected to a printer 1000 through a predetermined 
bidirectional interface 21 to execute communication 
control processing with the printer 1000. It should be- 
noted that the CPU 1 executes expansion (rasterize) ss 
processing of outline font onto a display information 
RAM provided for example on RAM 2 so as to make 
WYSIWYG on the CRT 10 possible. Further, the CPU 1 
opens various windows entered based on commands 



directed by a mouse cursor or the like (not shown) on 
the CRT 10 to execute various data processing. In the 
printer 1000, a printer CPU 12 generally controls 
access with various devices connected to a system bus 
15 based for example on a control program stored in the 
program ROM of ROM 1 3 or a control program stored in 
an external memory 14 and outputs an image signal as 
an output information to a printing section (printer 
engine) 17 which is connected thereto through a print- 
ing section interface 16. 

Further, a control program or the like of CPU 12 as 
shown in a flowchart of Embodiment 1 or 2 can be 
stored to the program ROM of ROM 13. 

Font data or the like to be used in generating the 
above output information is stored to the font ROM of 
ROM 13. and, in the case of a printer without the exter- 
nal memory 14 such as a hard disk, information or the 
like for use on the host computer is stored to the data 
ROM of ROM 13. CPU 12 is capable of communication 
processing with the host computer through an input sec- 
tion 18 and is constructed so that information or the like 
within the printer can be given to the host computer 300. 
What is denoted by numeral 19 is a RAM which func- 
tions as a main memory, work area, etc. of CPU 12 and 
is constructed so that memory capacity thereof can be 
extended by an optional RAM connected to an exten- 
sion port (not shown). It should be noted that the RAM 
19 is used for example as an output information expan- 
sion area, environment data storage area, NVRAM, etc. 
Access to the external memory 14 such as the above 
described hard disk (HD) or IC card is controlled by a 
memory controller (MC) 20. The external memory 14 is 
connected as an option and stores font data, emulation 
program, form data, etc. What is denoted by numeral 18 
is the above described operation panel and has 
switches for operation and LED display indicator, etc., 
disposed thereon. The number of the above described 
external memory is not limited to one. At least one unit 
is provided and it may also be constructed such that a 
plurality of optional font card in addition to internal font 
or of external memory for storing program to interpret a 
printer control language of a different language system 
can be connected thereto. Furthermore, an NVRAM 
(not shown) may also be provided so as to store a 
printer mode setting information from the operation 
panel 1012. 

Next, in a printing system constructed as the above, 
Fig. 9 summarizes an ordinary image print processing. 
The printer 1000 is capable of both plotting and clipping 
an image. An example is shown here of the case where 
printing of an image from an application program of a 
host computer is effected with such printer 1000. First, 
an output object represented for example by an image 
plotting command 813 or clipping command 814 from 
the application is delivered. A host/print control program 
(printer driver) 810 converts the object into a control 
representation of the printer. The printer driver 810 is 
provided by FD or the like or stored in HD in advance. 
Since, as described above, the printer 81 1 is capable of 
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both image plotting and clipping, the image plotting 
command 813 or clipping command 814 requested for 
printing by the application 812 is transmitted to the 
printer in a manner converted into an image plotting 
command 815 or clip command 816 of a control repre- 
sentation of the printer. Printing is then effected at the 
printer 1000. 

In this embodiment, the optimization of plotting 
process in Embodiment 1 and Embodiment 2 is per- 
formed on the host computer side in accordance with 
the printer driver 810. The print control processing pro- 
cedure as a whole in the present embodiment will now 
be described with reference to the flowchart shown in 
Fig. 10. The respective processing steps are indicated 
by S801 to S808 in Fig.10. 

Fig. 10 shows main processing from start to end of 
printing of the host computer 3000. First, at step S801 , 
plotting data is received from an application program, 
. and the plotting data is first buffered at step S802. Next, 
it is determined at step S803 whether or not the data is 
of the kind to which an optimization should be applied. If 
determined as the kind of data to be optimized, it is fur- 
ther determined at step S804 whether repetition of the 
same command chain has been terminated or not and 
whether buffering has been repeated up to a threshold 
or not. If negative results are obtained for the both, 
processing of step S801 and after is repeated. If repeti- 
tion of the same command chain has been terminated 
or if buffering has been repeated up to a threshold at 
step S804, optimization processing is performed at step 
S805. The optimization processing will be described 
later. Thereafter, the optimized data is converted into a 
printer command at step S806. On the other hand, if it is 
determined at step S803 not as data to which an optimi- 
zation should be applied, the system directly proceeds 
to step S806 where data is converted into printer com- 
mand and it is then transmitted to a printer apparatus at 
step S807. Thereafter, the system proceeds to step 
S808 where it is determined whether plotting data from 
application has ended. If an end of plotting data, plotting 
is terminated. If not an end of plotting data, the system 
returns to step S801 and processing is repeated 
accordingly. 

Next, a generalized example of optimization in an 
image print processing is shown in Fig. 1 1 and a flow- 
chart thereof is shown in Fig. 12. 

Similarly to Fig. 9, the printer 1000 is capable of 
both plotting and clipping of an image. An example is 
shown here of the case where printing of an image is 
effected with such printer 1000 from an application 822 
of a host computer. First, upon a request for printing an 
image from an application, an output object represented 
such as by an image plotting command 823 or clip com- 
mand 824 is delivered. The host/print control program 
(printer driver) 810 converts the object into a control 
expression of the printer. In the case shown in Fig.11, 
the clipping area of the clip command 824 corresponds 
to only a small portion of the image plotting area of the 
image plotting command 823. The host/print control 



program 810 makes a comparison of attributes between 
the plotting image and the clip object and is capable of 
determining that the clip is significantly smaller as 
shown in the figure. In this case, if a method is 

5 employed of effecting clipping at the computer and then 
plotting a plotting image, most of the plotting image data 
do not affect the plotting result but are to be transmitted 
to the printer 1000. Then, at the time of conversion into 
printer control expression, only the area corresponding 

10 to the dip is extracted from the image and conversion 
into control expression of the printer is effected in such 
a manner as to replace those of large width by those of 
clip. Further, conversion into a printer control expression 
is not immediately performed at this point; an extraction 

is of the image is performed so as to retain it as it is in the 
form of input data. A comparison of continuity is made at 
a point in time when this output routine is next called 
(pallet, color depth, plotting position, etc.). If there is no 
continuity, it is output as converted into a printer control 

20 expression. If there is a continuity, however, loading is 
repeated. As a result, a plotting image 825 in the form of 
printer control expression is obtained. The clipping 
object is not directly converted into a printer control 
expression. 

25 While, in Embodiment 1, an application name is 
transmitted to the printer apparatus, a different signal 
may be used as far as it is a type of trigger capable of 
switching processing. 

Further, in Embodiment 1 , a table is internally pro- 

30 vided to previously retain as an information on the char- 
acteristics of data transmission of a plurality of 
application programs. If, however, the number of tar- 
geted applications is small, it is also possible to deter- 
mine whether an optimization should be effected or not 

35 without having a table. 

Similarly, while, in Embodiment 2, the characteris- 
tics of command chain are provided in a table, it is also 
possible to make a decision on an optimization without 
using a table. 

40 In Embodiment 3, an optimization is treated as a 
single operation when command chains are being 
repeated. In the case where the application name is 
previously known, however, it is also possible to buffer a 
plurality of command chains according to the character- 
's istic of the application to perform a plurality of optimiza- 
tion processing. 

As has been described above, according to the 
present invention, a redundant print data is optimized 
according to the characteristics of the print data so that 
so an efficient plotting process is achieved and a high 
speed printing becomes possible. Further, since mem- 
ory required by the printer apparatus can be saved, an 
impossibility of plotting due to memory shortage can be 
prevented and it is possible to lower the product cost. 
55 A plurality of plotting data generated for image out- 
put by an application program of a host computer are 
subjected to buffering; it is determined whether or not 
the plurality of buffered plotting data can be described 
by a smaller number of plotting data; and, when deter- 
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mined as capable of being described by a smaller 
number of plotting data, the plurality of buffered plotting 
data are converted into a smaller number of plotting 
data. 

5 

Claims 

1 . An image processing apparatus for processing an 
output data generated for image output by an appli- 
cation program on a host computer, said image 10 
processing apparatus comprising: 

buffer means for buffering a plurality of plotting 
data generated by said application program; 
and 75 
optimization means for arranging the plurality 
of plotting data buffered by said buffer means 
into one data. 



2. 



7. 



8. 



A printer apparatus comprising the image process- 
ing apparatus according to claim 1 . 

A host computer comprising the image processing 
apparatus according to claim 1 . 

An image processing apparatus according to claim 
1. further comprising means for determining 
whether said optimization means is to be used or 
not by types of application generating print data. 



so 



25 



30 



An image processing apparatus according to claim 
1 t further comprising: means for extracting charac- 
teristics of the plurality of plotting data; and means 
for determining whether said optimization means is 
to be used or not based on the extracted character- 35 14. 
istics. 



data containing an image data within the clipping 
area, plotting instruction of the image data and 
position data indicating the clipping area. 

10. An image processing apparatus according to claim 
1 wherein said optimization means converts a plu- 
rality of plotting data containing painting instruction 
and area data to be painted into a plotting data con- 
taining an area data synthesizing the painting 
instruction and area data of said respective plotting 
data. 

11. An image processing method comprising the steps 

buffering a plurality of plotting data generated 
for image output by an application program of a 
host computer; 

determining whether or not the plurality of buff- 
ered plotting data can be described by a single 
plotting data; and 

when determined as capable of being 
described by a single plotting data, converting 
the plurality of buffered plotting data into a sin- 
gle plotting data. 

12. An image processing method according claim 11 , 
further comprising the step of printing based the 
converted plotting data. 

13. An image processing method according claim 11, 
further comprising the step of outputting the con- 
verted plotting data to a printer. 



An image processing apparatus according to claim 
4 wherein said means for determining further com- 
prises an application discriminating data and a 40 
table of plotting commands and optimization rou- 
tines. 



An image processing method according to claim 
11, further comprising the step of determining 
whether said optimization is to be effected or not by 
types of application generating print data. 



An image processing apparatus according to claim 
1 wherein the printing system further comprises a 
table of plotting commands and optimization rou- 
tines. 

An image processing apparatus according to claim 
1 wherein said optimization means converts a first 
plotting data containing plotting instruction and 
position data to be plotted of image data and a sec- 
ond plotting data containing clipping instruction and 
area data to be clipped into a third plotting data. 

An image processing apparatus according to claim 
8 wherein, when the area to be clipped is within a 
plotting area of the image data, said optimization 
means effects a conversion into the third plotting 



45 



50 



15. An image processing method according to claim 
1 1 , further comprising the steps of: extracting char- 
acteristics of the plurality of plotting data; and deter- 
mining whether an optimization is to be effected or 
not based on the extracted characteristics. 

16. An image processing method according to claim 14 
wherein a determination in said step for determin- 
ing is made using an application discriminating data 
and a table of plotting commands and optimization 
routines. 



17. An image processing method according to claim 1 1 
wherein the printing system further comprises a 
table of plotting commands and optimization rou- 

55 tines. 

18. An image processing method according to claim 1 1 
wherein, in said step of converting, a first plotting 
data containing plotting instruction and position 
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data to be plotted of the image data and a second 
plotting data containing clipping instruction and 
area data to be clipped are converted into a third 
plotting data. 

5 

19. An image processing method according to claim 18 
wherein, when the area to be clipped is within a 
plotting area of the image data, said step of con- 
verting includes the step of converting the first and 
second plotting data into the third plotting data con- 10 
taining an image data within the clipping area, plot- 
ting instruction of the image data and position data 
indicating clipping area. 

20. An image processing method according to claim 11 is 
wherein said step of converting includes the step of 
converting a plurality of plotting data containing 
painting instruction and area data to be painted into 

a plotting data containing an area data synthesizing 
the painting instruction and area data of said 20 
respective plotting data. 

21. A computer program product comprising: a compu- 
ter usable medium having computer readable pro- 
gram code means embodied in said medium, said 25 
computer program product including: 

computer readable program code means for 
causing a program to buffer a plurality of plot- 
ting data generated for image output by an 30 
application program of a computer; 
computer readable program code means for 
causing a computer to determine whether or 
not the plurality of buffered plotting data can be 
described by a smaller number of plotting data; 35 
and 

computer readable program code means for 
causing a computer when the above determi- 
nation is affirmative to convert the plurality of 
buffered plotting data into a smaller number of 40 
plotting data. 
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